As we all know, donor nephrectomy of multiple renal arteries (MRA) is not a contraindication, either by open or laparoscopic method. But the study of the effect on the recipients is still going on, and in obese patients, it is very less studied. Here we have made an attempt to study the outcome of single versus multiple renal arteries in obese patients. Graft survival and vascular and urological complications were studied and compared among the single versus multiple renal artery recipients and in obese and nonobese patients. Methods and material: Retrospectively, all the transplants done in the Department of Urology, CARE Hospital during the period of 2004-2015 were analyzed. All the patients underwent renal transplant as per hospital protocol. Statistical analysis used: Data were analyzed using SPSS for Windows version 20 with relative risk calculated using stat pages software. Fisher's exact test and Kendall's tau-b were used to compare categorical data between the body mass index (BMI) and anatomical subgroups.
Introduction
Conflicting evidence surrounds clinical outcomes in obese individuals after transplantation. Many of them are denied for the same. Allografts with complex vascular anatomy are regularly used in both deceased and living donor settings. 1 However, multiple renal arteries (MRA) occur unilaterally in 23% and bilaterally in 10% of the population and there is increasing pressure to use such kidneys, to expand the potential donor pool, and thereby overcome a critical limiting factor to organ availability. This is especially relevant as most transplant programs in India rely, almost exclusively, on live related donors. 2 Body mass index (BMI) remains the standard measurement for degree of obesity, with BMI >30 kg/m 2 defined as obese. There are no national guidelines recommending an unacceptable BMI at which transplantation should not be performed. 1 Here we have made an attempt to know the outcome of MRA in obese patients.
Aim and objectives
To study the graft survival, patient survival, and vascular and urological complications of recipients and compare the results of single versus multiple renal arteries and obese and nonobese patients.
Subjects and methods
All the patients who underwent renal transplant recipient surgery at our institute from 2004 to 2015 were included for the study. Retrospectively, we analyzed the medical records of these patients. There were a total of 320 transplants during this period. Recipient characteristics like age, sex, BMI, and donor characteristics, like age, sex, side, and number of renal arteries, were recorded. Renal transplantation was performed via a retroperitoneal approach with the right iliac fossa used preferentially. Standard vascular (arterial and venous) anastomoses were performed end-to-side to either external or internal iliac vessels, depending on donor and recipient vessel quality and caliber. In few cases, inferior epigastric artery was utilized.
Where multiple arteries were present and not closely positioned on a single Carrel patch, they were either anastomosed as separate vessels or spatulated together to form a single vessel or the smaller artery was attached end-toside on the dominant artery. Factors influencing this included length and separation of renal arteries, caliber of recipient vessels, and surgeon preference. Ligation of small upper polar arteries was performed if they were thought to account for <10% of the kidney's blood supply, with no easy option to preserve.
Patients underwent standard transplant workup including a chest radiograph, electrocardiogram, echocardiogram, myocardial perfusion imaging, coronary angiography, and pulmonary function tests where appropriate. Weight loss was encouraged in all obese recipients, and such patients had access to the hospital dietician and psychology services if necessary.
Vascular complications were defined as venous or arterial thrombosis, stenosis, or hemorrhage. Urological complications included ureteric leak and ureteric stricture.
Statistics
Data were analyzed using SPSS for Windows version 20 with relative risk calculated using stat pages software. Fisher's exact test and Kendall's tau-b were used to compare categorical data between the BMI and anatomical subgroups.
Results
Among 320 patients (256 men and 64 women) who underwent transplantation, 224 recipients with single renal artery (SRA) and 96 recipients with MRA (90 with two arteries and 6 with >2 arteries) were investigated. Descriptive statistical data of the donors and recipients are demonstrated in Table 1 . The recipients were followed-up for a mean of 12 months. Overall, delayed graft function (DGF) was detected in 6.25% of the patients. Vascular complications were seen in (10) 3.12% and urologic complications occurred in 15% of the recipients. DGF was more common in patients receiving allografts containing multiple arteries when compared with allografts with single artery (5.6% vs 2.2%, respectively, P 0.085) [ Table 2 ]. Vascular complications occurred more frequently in patients with MRA i n d i a n j o u r n a l o f t r a n s p l a n t a t i o n 9 ( 2 0 1 5 ) 8 6 -8 9 (7.2% vs 1.33% and P 0.01). At the end of 1-year follow-up, no deaths have been observed in any of the recipients. Transplantation of kidneys with multiple arteries was associated with higher rates of vascular complications; renal artery stenosis was seen statistically significant in MRA compared to SRA (66.6% vs 33.3% and P 0.021) [ Table 3 ]. Recipients with MRA were more likely to encounter poorer 1-year graft survival outcomes compared to grafts of standard anatomy (89.5% vs 97.3% and P À0.003). However, 1-year patient survival was equivalent between the groups.
Analysis was performed to determine outcome for kidneys with multiple arteries in obese and normal BMI groups. Obese patients with SRA had similar 1-year graft survival (87.5% vs 93% and P 0.64). Vascular complications were more in obese patients [ Table 4 ].
Analysis of patients in MRA had poor 1-year graft survival and more vascular complications in obese patients, which were statistically significant (70% vs 88.3%, P 0.01 and 71.4% vs 28.5%, P 0.03, respectively) [ Table 5 ].
Discussion
MRA is considered a common anatomical variation of the kidneys, with the incidence range varying in different studies. In our study, the incidence of MRA was 30%, which was similar to that reported by Aydin et al., 3 but lower values were reported in other studies, which reported it as 15% 4 and 16%. 5 Allograft transplantation with MRA was always considered more risky and was usually avoided because of the possibility of higher post-transplant complications. 6 Our study also suggests that incidence of post-transplantation surgical complications among MRA recipients is more when compared with that in the SRA group. This study demonstrates that if a kidney with complex anatomy is allocated to an obese recipient as opposed to a nonobese counterpart, there is an increased risk of that graft failing within the first year postoperatively.
The reasons for this are not clear and probably multifactorial. The hypercoagulable, proinflammatory state of obesity i n d i a n j o u r n a l o f t r a n s p l a n t a t i o n 9 ( 2 0 1 5 ) 8 6 -8 9 predisposes to both arterial and venous thromboses, which is compounded by associated decline in mobility. 7, 8 Technical difficulties, prolonged implant time, and local pressure effects of the abdominal overhang on small vessel anastomoses also may be contributing factors. All patients in this study received prophylactic subcutaneous low molecular weight heparin according to a local protocol, unless contraindicated. It may be, however, that the higher-risk group of recipients identified here might benefit from systemic heparinization and closer monitoring of anticoagulation. Similarly, routine graft ultrasound on abdominal closure and in the recovery room may be a way to detect early graft thrombosis.
What this study makes apparent is the need for a more informed decision-making process that takes into account recipient factors and graft factors, including patient BMI and the vascular complexity of a graft. Such a decision-making process will, of course, involve the potential recipient, so it is important that the relative risk associated with accepting certain grafts in their particular case is well communicated by the surgical team. The process of kidney allocation is often driven by immediate need and availability; however, to optimize resources and minimize graft failures through misallocation, it would appear prudent that factors such as patient BMI and graft vasculature be considered when organs are assigned. 1 
